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A method fep produe 

ing a transgen^ consisting a gene :enc6dirig an autqfju<> 

5 rescerit protein. 



Transgenic animal^ 
animal, or an anceistor of the anim^ 
io stage;AA/agner^ 

Science 217; 1 04$ describe iransgen 
: stantini et;a 

transgenic mice containing rab genes; McKnjght et al. (1983) Cell 34, 335 

: describes transgenic Brinster et al. 

1 5 (1 983) Nature; 306, 332 describes transgenic mice cpnte ; 
: ged immunoglobulin^^ 

genie mice con^^ metal-ihdiicible 
metallothioneih promoter sequence; Palmiter et al; (1982>^^^^ 
transgenic mice containing^ 
20 ; moter sequence, Palmite^ 
contajinin^ 

quence. The presept invention now'p^ 
: non-human mamm 
scent protein/ s^id; method cpmpn 
25 quence encoding a cytoW 

ence encoding said autofluorescent prot^ Protein 

(GFP) or its enhanced variants (£G^ 

animal. 

30 We have generated immurio-re 
prortibterand a protfei 



inteiteranHgam 

particular T:i ly mp^ n-cbtirigge rie entpd es : a n: ;aiitefl uprS^ 

cent protein> such as Q 
5 as EGFF 5 (Enhanced Green- Fluorescent ; Protein j. 

In a preferred embodiment said first DNA sequence encodes an^i^ 

pref era bly the ! L-2, the; I L-4 promoter or the interferon-gamma gene promoter. 

10 In another preferred embodiment said second DNA sequence encodes ah EGFP as 
■ .; disclosed in PCt/Dk96/p6651;: : : : v . ■ 

I n another preferred iembpd iment said non-human mammal is a rpdent, such as a > 
: ; mouse.. \ -} : :'r\ ■•• \ y- ? ■ ' V; • ■■' j ; : ; 

In; a hbther preferred idmbbdim^ 

In another preferred embbdiment said second DNA sequence encoding G FP or ah T 
EGFP is under the control of the -b^okih; promoter sequence, preferably the IL-2 
2b promoter sequence, the IL-4 prompter sequence, or the interferpn-gamma gene 

. . 'promoter- . 

In another pr^ 

. cription of said G 1 
In another 

cible cytpkiri prombtbr sequence. 

In another prefer 
30 _ such as -the Clbrt plasmid . : 
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is at a stage ho 



later than the; 8^cell :stage. 



isata ^age no; 



5 later than the 1 -cell stag<ei 



In another prefer^ 

Sewnd ;DNA sequences are; rriicroi hjeoted irife^a 



io 
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i S; prod u cfedi by i nse rtirig a 
518 

mote r, the IL-4 promoter, or the i nterferon-gamma gene promoter, respectively, u p 
stream of the EGFPgehe and down stream of the :SV46 piolyAd^nbsyl sequence qia 
suitable plasniid ^ 

plasmid, to create a linearized plasmid; 



In another aspect the ihve^ relates to a m^ 

being capable of activating T-lymphocytes w exposing an animal 

produced according 
20 detecting induction of ex^ 
activation. 



a trahsphic; ho : 

aniinducibleG 
25 ce as a result of ;Chro 

genome of an ancestor of said or EGFP gene optional fur- 

ther disfined according to the^i^^^ . 



In a preferred embodiment the animal is a rodem or an 

30 animal wliich is genetically predisposed 
bb rat or the nod mouse, 
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laterlhan^t^ 

I rv another prete 

later tha ri th<e 1-cell stage . 



a chromosome of an animal 
claim 16 t which to as defined 

In anc^h^r aspect the ^i 
singprbviid 

claims 1 5 to 16 and culturing a somatic cell thereof. 

i 5 In another aspect the invention relates to a cell derived from a somatid iidi obtained 
from a transgenic non-hum Refined xi h*;any jdrie^of ■ : claims^1 ; 5;v 

. ■ toiB. : :" / : " ;X" - \f V- vVr - ^"- v "T""' ^-/^ , :; . : :; v v" : -^" : > 

lri; aq^ther aspect the ^ 
2p lymphocyte activation wherein a transgenic; m a culture of T-lymphocytes or a 
suspension^ a GRP gene ppdratively coring 

a cytokine promote^ such as t^ the IL-4 promoter, or the interferon- 

gamma gene prompter, is contacted 
actiyating I^lymphoc^es and measuring the 



Other feature^ 

of the preferred embodim 



The drawings will ;hpw briefly be 

30 



Figure 1-6: show pta^^ 

•invention. .'-. I' 

Figure 7: 6 fluorescence images show^ : 

5 jaws (t=o). ' 

Figure 8v9 fluorescence 
JAWS (t=p) with diffe 

10 /Figure^ 

pi v The fluorescence images show the same We at the indicated time points (hirs). 
Figure 10: t ^ 

of Der p1/ The intensity was measured at the given time points. 

v, . ; Figure 1:1 : 2BB1 1; (IL-2/EGF 
doses of Per pi V t^ 

Figure 12: 1AD2 ( mg/Sl Der pI ': ■ 

20 together wift of Cyclosporin A ;(QsA), All data \^ere g ath- • 

ered at t=22 hr and ar^ shown re primed JAWS without Der pi (0). 

Figure 13: 2BB1^ 
p1 together with 

:25 ered at t=22 hr and are shown relative to ^rim^d J <0)J • 

Figure 14: 1AD2 (IL-2/EGFP) cells added to primed JAWS (t=0), with 0.1 mg/mj Der 
: p1 together with different concentrations of ligahds. All data were gathe 
and are shown relative to primed^^ 
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Figure 15:1AD2 (IL-2/EGFP) 6ell^ added to primed 1 rng/rfii DSr pi 

together^jth dif^ 

and are shown relative to pn^^ : 
Figure 1 6: is a diagrai^m 

to pri hied JAWS (t=0) wit h; % iff e re rit co rice nt ration s of i Der p1 and ionomycin ad^ed : 
Figure; 17: 

to primed JAWS (t=0) with different 1 concentration ionorriycin added; 

Figure 1 8: is a poster describing a physiplpgicaHy relevant system comprising anti- 
gen-specific stimuli cell linfe: 

Autoreactive T cells are the primary mediators of ^ beta-cell destruction occuring in 
I DDM . The c^okine profile/ Th 1 or Th2; secreted by these J cells mo this au^ 
tdreactive response.v^ have created a cellular system, wW eriabtesf • 

the differentiation of stimuli, s'^^ 

of T cells to become Th l or Jh2 type at the single cell level. Using imaging, several 
•cellular paramo 

studies/ For instance GFP can be used as a reporter protein of gene activation, while 
intracellular Ga^ 
measured simultaneouslyv 

ogy Vol 6, No. 2, pp t69-197, F^ have b^en ; 

cloned and fused to the prom^ have been 

stably transfected: into specifically reac- 

tive towards the dust mite^^a pi . Data oh induction of the IL-2 ahd ll>4 

promoter as measu red by EGF P fl udrescence ih the two hybrid 6mia cell lines; 1AD2 
and 2BB1 1 (kindly provided by Dr. J; Lamb, Imp: Gbllege, London), are p 
The main focus is on the induction of the ^ promoter f ol lowi ng st i mu lat ion With 
APCs presenting a Specific pe^ 
constitutive level of GFP 

JAWS, can be induced to present derpl after addition of TNFa, IFNy and IL-41 
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Stimulation 6f^ 

starting; after tvy^ 

antigen specific: Thephysto 

; pa^ and blocking antil>ddies:eh^ / 

Insulin Dependent Digbietes ;M 
acterised by p-cell destruction. Some of the eye^ 
10 .; depend on cyte 

Wei wahtto establish; a physiolog 
: antigen-d 

: : used tvvo f cell hybrids i2BB1 1 described abbye. These 

:%br|d^ 
15 V.M 

khbwh; to £xpre£s[ty^ 

tiori by RT-TORf secret a pfejpid iu irn ; iodide ; ■ 

based assay. At stimulation with antigen, the hybridomas respond by a fast upregu- '■; ; 
latibn of c^Rel and ot^ 

?o 2 a nd I L-4 m RN A I evel s a re increased, peakingat app. 2hrs t followed by secretion of 
! these; cytokines. After^^^ the F^Li/B^^ ; 

creases 3r5 fold, suggestive ofantigen-induc 
lines behave as normal t cells ufidn antigen stimulation^ 

; To test the validation of th6 system we f u sed the I L-2- ; a nd I L4-prb mote rs to EGFP- 
25 1 : In this system 

follows the pattern of induction of the endbgeho 
conclude thaH^^ 
in living cells 



30 Construction of reporter genes 
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The I L-2 prompter/eriHa 
DNA by PC 

prbmoferless pEGFP-1 ye 
5 Stable transfection of hybridoma cell lines 

The IL-2/EGF-P and l^ , : 

cjelj lines; 1 AD2 and 26B11 y§p^ rnrte ar^geri bet 

\ pi ■ Trahsfeetiph vya done by electro 




A dendntic cell lih^ to present Per pi in 

. ; the f 6116 wi hg way : ' 

Day i i JAVVS growing in r;-;: ;; 

Day 2: Addition of TNF^ IL-4. 

Day 3: Per p1 added. 

Say 4: Cytokines removed and hybrido 

20 . ■ .... ' ;v. ,:V' •• • : : . ". . . ; - ■'■ .. V.' '"A., . ■ : 

Imaging in 96 well plates 

After ad dition of hybridoma cells to APGs growing in :96 well plates; the intensity of ; ; > 
I L-2/E(3F- P or 1 j^P was measu red in an automated Weli plate imaging sys- - 

An image was • Men ataip^ 
camera on an: inverted 
For eveiy iniage the;tbta^ 
30 The data shbwn have^ : \ 
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V "The images-sh^ 

The induction can be seen a 
5 Fig. 3 shows the sgme fieid of^ 

due to cell -Tnobilityj ' ' y 'i^ : '■ y"v ) <:■ :';[.:■ - ; ]: ; : :; y ,f^:W-^ \ 

■ Figs- 2 and 3 show that the ba pKg rou nd is hig h cdmpa red to thd signal: Thiis is c 
caused by the medium. Both the signal and background varies 
1? pending bniTO Sincei total intensity of tHe field; : 

has been used as meaisuM 
because; bf the high variation]^ the^^ 

In figs. 4 and 5 the: dose and time dependent fluorescence increase is illustrated for 
•' both 1A^ . 

Fig; 8 ihpws th^tHe ind^ dose of D4r pi can b<3 

pptentiated :b^j 

steep ; lonorriycin alone, without stimulation by JAWS, shbws a dbse dependent re- : 
sppnse (data not shown )^X^ befurtter • 

20 potentiated by PMA, while PMA alone does not have ^ny effect. The response : 
caused %Derp1,i 

reflects the important role of calcigm activated caicineurih, while PKC only has a po- 
tentiating role. 

25 Figs. 6 and 8 shpw thatthe sti mu la tibri of 1 AD2 a nd 2 BB 1 1 by 1 mg/ml D^r pi can 
be totally inhibited by CsA at 25 - 50 nM 

;Fig ; 6ihpws 1A cells stimulated with 1 mg/ml Der pi^ c^ri be dpste 

: : d#per>de^tly m 

;3o; : : shows ^ the response; Wort mahri in / a : PI 3^kihgse iri^ 
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hibitor, inhibits tHe f<^ 
. E^TA totally abolish ; 

Figs. 7 and 8 show 1AD2 a 
: 5 this promoter is mu^ Qnly 1AD2 shpM 

V\'';- ; ; while'- both:: cell ; ^ 

tibh is much sma Il0r than: the I L-2 induction. Therefei^;: the pre^ assay rrtey hot be : ^ 
■ i ; sensitive enough; v..-; ••' h . 

10 In the immuho-repbrt^ 

particular T lymphocyte is Srcprhpaui ied b^ iriductipn of an autote 
which can be used as a ^irarkei^ii;^ functional^ 

cell activation (and modulation there^ be studied in these rriice ^ v!v& M vyell 
: as in vitro: The reporter affects neither the function nor the viability: of the cells in 
15 Wh i ch i it is ;; i hd u ced ^ a nd ca ri 1th e refo re be studied in living cells and aW^ - : ; : 

more, activation of the reporter can : be m^ methods, allowing 

studies of living cells, over time, and /V? s/fu ^ Upon activa- 

tion, cells expressing the reporter gene can^ b^ 

fluorescence, e.g;: by a flub sorter ( FACS). It is : thenefonB;: pbs- .; 

20 sible to sort put the activated cells/ e;g.^ antigen, 
pn the basis ^ 
flour|scent (X)i6ur; For exam 

pathway ^nd therefore a cell will co- 

activate the interleukin-4 proifnoter^riyeh tratisg ene v which migKt b an 
25 EGFP. On the other hand v if the cell <ihpbs0s the thl: pathway, it wiil lc- 

tivate its endogenous interfe^^ 

gamma promoter-d riven transgene, such as BFP; the blue EG FP' By use -of report- 
ers with different absorptibri/em^i^ 

transgenes, it will thus be : 
30 tion pathway that )he T cell und^ will ; 

develop as a result of fepbrter-gene activation. 
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Examples of thei use 
This animals ofth^^m 

inactivate T cell? and- to identify materials which ban shift the balance between in- : : 
ducer; suppressor, a^ 

The animals of the invention caa 
sponses, e:g r in animal models of aiitbim 

betbg^riic T cel( clones f^ clones recognize yet 

unknbwn target antigensp 

transgenic mice di^^ 

genie T cell lines can i be general 

therefore can be used as indicator cells to identify the taiiget antigen(s) as w as 
antagonists or modulatprs which might be anti-diabetbgenic. 

The ahimafs of ^ the invention can also be u sed as tester a n irrials to test the effect of 
an immunization and to test the activity and the mechanism of action of irnmuno- 
modulating drugs and ^ 

balance between fh ceils. Therl^ 

flourescence is measured;; e.g. in circulating T cells (blood samples at appropriate 

intervals after im^ 

the animals of the iriyehtibh can a be used as donors and/or recipients in T cell 
transfers, where the imm^^ 

distinguished from that of the recipient-derived T cells based oh their reporter genes. 
This will be an important step forward to identify and study the m 
of immunoregulatory (e.g. suppressor-) cell subsets. 

The animals of the invention can also be used as a source of T cells for cell culture. 
The T cells which are in an activated state (e.g. as a result of viral or bacterial infec- 
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tipn, vaqcinatiori/imm 
allergen, toxins prtt 
culture; Such Cultures ca 

the activating agent (e.g. peptid e, drug, yjrus) as weN^ suppressives 
5 and modulators* and be used to ideri^ the balance be- 

• tween Thl ^ 

The animals of the invention can also 

clones^ whjcH ea^ ; 
10 vided that they are fre 

transgene is earned by a dia^ 
be used to; identify^ 

(TCR), because only thart peptide will a^^^ reporter gene via the TCFfc 

Such T cell clones can also be used in /n wYro screen assays to identify^^a 
15 nistSi; suppressives and^m 

The animals of the invention can also be used to trace the site and the state of acti- 
vation of ThT^ and Th2- or in whole animals in re- 
sponse to a given stimulus (e.g^ antigen priming, infectiohy autoimmunity 
20 transplantation, intori 

a tissue-specific manner which-demonst one 
tissue, such as T cells and basophilic cells, as o 
sues in the transgenic non-human mammal; 

25 The animals of the invent^ 

yation, and pathologies associated with it v cells 
and dunng maturation of p^ 

Throughout this description the terms GFP and EGFP refers to Green Fluorescent 
30 Protein, preferably as occuring in the jelly fish Aequo and to Enhanced 

Green Fluorescent Protein as disclosed in PCT/DK96/00051, resp^ Especially 



.' W6 99/37142 ■ :. _ . .. . • ^ ■ ■ ['■■■■<■:■:'[ ptWbkwoWi ; 

;i prefer^ 
; ; : Fluoresce^ 
far; exceed 

GFP, the blue variant Y66H-^ and the S6^T-C3FP varia 

5 respetiively^T^ 

expressing them when said cells are incubated at a temperature of 3k)°C; or aboVe* 
preferably at a temperate Xom42°C to 39°C, more preferably at a temperature of 
from 35°C to 38°C, and most preferably at a temperature of about 37°G; It is known 
that fluorescence in wjld-type GFP is due to the presence of a chromophore, which is 

10 ; generated by cyclisation and oxidation of the SYG at position 65^67 in the predicted 
primary amino acid sequence and presumably by the same reasoning of the SHG 
sequence and other GFP analogues at positions 65-67, cf. Heim et : al, (1 994). A 
substitution, of the F amino acid residue at position 1 preceding the S of the SYG or 
SHG chromophore or the T of the THG chromophore, in casu position 64 in the 

15 predicted primary amino acid sequence, results in a substantial increase of 
fluorescence intensity apparently without shifting the excitation and emission 
wavelengths. This increase is remarkable for the blue variant Y66H-GFP, which 
hitherto has not been useful in biological systems because of its weak fluorescence. 
As EGFP's The F64L, F64I, F64V, F64A, and F64G substitutions are preferred, but 

20 other mutations, e.g. deletions, insertions, or posttranslational modifications 
; immediately preceding the chromophore are also included in the term EGFP as used 
herein i provided that they result in improved fluorescence properties of the various 
fluorescent proteins. It should be noted that extensive deletions may result in loss of 
the fluorescent properties of GFP. It has been shown, that only one residue can be 

25 sacrificed from the amino terminus and less than 1 0 or 1 5 from the carboxyl terminus 
before fluorescence is lost, cf. Cubitt et al. TIBS Vol; 20 (11), ^ 
1 i995^ T protein derived f rprri Aequpnaa G reen 

Fluorescent Piloted 
iri; jpositi^ 

30 of fiupres^hbe irite 

cells. Said mutation ailso results in a signifiwrit increase of the intensity of the 
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fluorescent signal frbifi c^lls expressing the ^ mcubated at 30°C or 

above 30°e t p^ 

Detailed description of the invention 

5 VVe have generated the^^fe 

The mo ;: : 
; (inked to EGFP. N 
using the primers 5;-G 

10 GGAAGGTJT7\G i 
1^95°G 90:sec; 45°C 45 sec; 72/.60 s^c; Gyele 2-26: 93 
72°b 6^ 

with iamHI and ^E§FF*1- (Clontecli)(fjg^ 1 ) that : 

had been linearized^ used to trans- 

; ? ; 15 foim^ karia- 

mycin. One colony was found to -\: 

Same IL-2 promoter/enhancer element linked to EBFP. IL-2-EGFP was cut with 
, BamHI and Hindlll and the 52ibp fragment containing the 
; 20 was purified by cutting out^^ fragment 

((nyitrogen). Transform 

found to contain the desired const^ ^ 

25 The mouse IL-4 prdmoter/enhancier element (850 basepairs and^^ 3 
- •■ trariscriptiori initiation site, wW 
pression) linked to 

850 bp IL-4 promoter fragment was excised frd^ e£al;- t 
J.Exp.Med. (1993) 177:1663-74) with Hindlll and ligated into pEGFP-1 : linearized 
36 with Hindlll. The 3 kb IL-4 promoter fragment was excised fro^ 

partial digestion with Hindlll. The 3 kb i L-4 promoter f rag ment wete pu rifled Irorri 
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toritaminatin^ : 
gated into the H ■ ■ 

zed prombter^ 

Xhol and Aflll. The 4 ; 2 kb f rag ment was purified by cutting put of an agarosegel. 
■ The 4 t 2 kb 

have one founder litter (pups, ; 3 i p^siiye) carryi ng th3 I L-4- 

, EGFP transgene. : ' 

10 pEBFRrlFNg(fig; 5) was made by excision of the mouse interferon-gamma promo- 
ter/enhancer felemeht:(3448 basepai^ upstream from transcription initiation site) 
from the plasmid -3441/CAT (Fox, H.S: et al., J. Immunol; (1991) 146:4362-67) with 
Xmal and BamHI and ligation into the Xmal / BamHI sites of a modified pEBFP vec- 
tor (pEBFP-5'mod, fig; 6). To produce pEBFP-5'mbd, a linker was made by combi- 

15 ning 1 00 pmoles of the oligonucleotides 5 , -AGCTTCCCGGGGAATTCGGATCCA-3 , 
and S'-GCGGTGGATCCGAATTCCCCGGGA-^ in a total volume of 25ml PCR buffer 
(Dynazyme) and placed in a thermal (PGR-) cycler at 95°C for 2 min followed by 
30°C for 1 sec. The linker was kept on ice until 1 ml was; removed and ligated to 
100ng pEBFP-1 linearized with Hindlll and Agel. Ligated material was used to 

20 transform E.coli XLi-blue mrf (Stratagene);Transformants were selected bh LB agar 
plates containing 5pmg/ml ampicillin; One clone was obtained which contained a 
single copy of the linker fragment, evidenced by a PCR reaction with the primers 5*- 
AAAGGGGGGAGTGAGCGCA-3Van in 
the original vpEFP^t iplasmid gives rise to a 234bp product^ but in pEBFP-S'rriod gives 

25 a 217 bp product. 

To test the concept, we have expressed the I L-2-EG FP, IL-4-EGFP, IL-2-BFPand 
IL-4 BFP reporter genes in Thybridoma lines (1AD2 and 2BB11 from Nanna Kri- : 
stenseri and Jonathan^ ^ 

30 ; was: by eidctrp 

placed on ice for20 rriih; Plasm 30mg uncut as well as 30mg that 
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5 



had bee n I inearized with Bg 1 1 1 . The sample \^ 
230V/ with an internal resistance 
traristecta^^ 

medium, which after 1 -2 weeks was' raised to 2,^ 

EGFP (or EBFP, : from now only the EG F P d^ta Will be mentioned ) fl ou rescence Was 
activated by ionomycin stimulation or by an antigen-presentation assay encompas- 
sing a dendritic cell line (JAWS from Vivian MacKay; Zymogenetics) prestimulated 
with cytokines (GM-CSF, IL-4, TNFa ); and coated with the der p 1 peptide. Both as- 



10 

levels in response to stimulation- The kinetics of EGFP mRNA induction paralelled 
.;; that of the endogenous cytokine mRNA (I L-2 mRNA for lL-2-EGFP and IL-4 forlL-4- 
EGFP); the flourescence could be quantified by 1) video imaging microscopy, 2) flu- 
orescence activated cell scanning (FACScan) and 3) a multiwell plate-reader for fluo- 

15 rescence (Victor form Wallac). The appearance of EGFP fluorescence was a marker 
for cytokine gene induction, cytokine release and antigen-induced cell death in these 
hybridorha cells. We therefore conclude that these reporter genes can be used as 
markers for the events that occur when a T cell responds to stimulation with antigen, 
or when a stimulus is given which bypasses the T cell receptor (e.g. ionomycin). Note 

20 that we have also performed the assay in the presence of immunosuppressive 
agents (e.g. CyclosporinA) and other inhibitors of the T cell receptor signalling ca- 
scade (Wortmannin,ge EGTA), which inhibited EGFP production 
in a dose-dependent manner down to background levels. We can therefore also con- 
clude, that we have generated a simple model to study the action of immunosup- 

25 
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1 - A methpd for producing;^ a transgeriia^ trarisgene 
■encoding an inim 

chromosomally incorporating .a first DN^ 
5 operatively connected to a second DNA sequence- encoding said autofluprescent 
protein; -sticM ; r 

(EGFR) i^ animal. 

2. The method according claim 1 wherein said first DNA sequence encodes an 
interleukin promoter, such as the IL-2 , the IL-4 promoter or the interferon-gamma 

1b gene promoter. ,'. 

3. the method according 1 - 2, wherein said second DNA sequence 
en(X)des an EGFP as disclosed m preferably F64L-GFP, F64L- 
Y66H-GFP (Blue Fluorescent Protein or BFP) and F64L-S65T-GFP. 

4. The method of any of claims 1 - 3, wherein said non-human mammal is a rodent, 
15 such as a mouse. 

5. The method according to the preceding claim wherein said rodent is the bb rat or 
the nod mouse. 

6. The method according to any of claims 1 - 5, wherein transcription of said second 
DNA sequence encoding GFP or an EGFPis under the control of the cytokine 

20 promoter sequence. 

7. The method according to claim 6, wherein said cytokine promoter sequence con- 
trolling transcription of said GFP or EGFP gene sequence is inducible, 

8. The method as claimed in any one of claims i to 7, wherein said second DNA 



25 9. The method as claimed in an^ to 8, wherein said GFP 6r EGFP 

gene is derived from; a p 
10. The method as claimed in any one of clairris 1 to 9, wherein said chrpmoisomal 
; in corporation is at a stag e n o • late r than the 8-cell stage . 
. 1^ of claims i to 1 0, whereia ^ 

30 intorpo^ rid later than the i -cell stag^ 
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12/ The method as claimed in dai^ 
popyt^ a linearis 

13. The method Sfecprdihg to the p 
produced by 

3000 bp or a 850 bji) DNA seq^ bp) 
DNA sequence encoding ttie i^ 

EGFP gene and down: s^ of the Clbn- ' 

tech plasmid^ 

i4; A:method of te a material suspe^^ of being capable of activating T- 
lymphocytes which co^m 

hod of any one of claims 1 to 13 to said material ah^ 
pressipn of GFP or EGFP as an indication of T-lymphocyte activation ■ 
15; A transgenic non-human mamm^ 
contain an inducible ^FP pr 

ration into the animal genome, or into the genome of an ancestor of s^id animal, 
saidGFP or EGFP gene optionally being further d 
: |6: Ah animal a^ clai 

a mouse which is genetically predisposed to the d e yelbp me nit of d ia bete s , such as 
the NOD mouse. : 

17. An animal as claimed 

ration is at a stage rib later than the 8 r cell stage. ;i 

18. An animal as claimed in claim 15 or claim 16^;^ 
ration: is at a stage no later than the 1 -cell stage. 

i 9; A chromosome of ah animal as claimed in clairii 1 5 r which pS^risess an EGFP 

gene as defined in claim 3. ' 
2p. A method of providing a cell culture comprising pr^ 

mammalian animal as defined in any one of claims 15 to 1:8 arid culturirig a soma- 
• ; tic cell thereof, ■ 
if. A cell derived from a somatic cell obtained from :^ transgenic non- 

malian animal as defined in any one of claims 15 to 18. 



22- A non^inyasiy ■ 
: .gen 

transteb^ 

as the IL-2 prdmbte^ 

5 is contacted with a substance isus^ of being capable o activating T- 
Irnph^qytesiand 
23; A ho 

wherein a tran 
lymphocytes transtected 

1Q prompter, such as the I L-2 promoter, the I L-4 promoter, or the interferoii-gamma 
gene p^ 

: ; • pressing T-inriphoc^ 
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Figure 9 
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